Crystals belonging to the monoclinic or anorthic systems are rarely « obtained in which the optical orientation is such th a t a large crystal face is so nearly perpendicular to a bisectrix th at the apparent optic axial angle as observed in air can be directly measured by means of the ordinary Fuess apparatus. I t thus becomes necessary to first grind plates of known orientation for optical examination; this la tte r operation is by no means easily performed, especially in the case of brittle organic substances. Very usually, however, crystals belonging to the biaxial systems are obtained in which an optic axis apparently emerges into air through a particular face ; in these cases the accurate m easurem ent of the angle between the apparent direction in air of the optic axis and the normal to the crystal plate becomes an im portant element in the determ ination of the optical constants of the crystal. The ordinary m ethod of determ ining this angle is a direct one ; the crystal is adjusted in the optic axial angle apparatus and a read ing is taken for the above emergence, after the position of the normal to the plate has been found by reflecting a beam of light down the telescope tube and turning the crystal until the shadow and reflected image of the crosswires coincide; the angular differ ence between the two readings is then the required apparent angle of emergence into air. This method of finding the position of the normal is, however, very tedious, and, unless the crystal plate pos sesses a highly polished surface, very inaccurate.
To remedy these defects a method has been devised of indirectly determining this angle by calculating it from the angle through which the optic axis is apparently refracted by an oil of high refrac tive index. The crystal is mounted and adjusted in the optic axial angle apparatus in the ordinary way, and a reading is taken for the optic axial emergence in a ir; a parallel-sided glass cell containing a-bromonaphthalene or some other highly refractive liquid is then raised until it surrounds the crystal, and a second reading is taken of the apparent emergence of the optic axis. From the difference between these two angular readings the angle of emergence into air can be calculated, if the index of refraction of the oil is known.
In the figure, OA is an optic axial direction in the crystal, OB is the direction of optic axial emergence into air, and OC is the direc tion of emergence into a liquid of refractive index g ; ON is th e normal to the crystal plate. Then a, the angle of emergence into air, is NOB, whilst 9, the angle of emergence into the liquid and s in « / sin 9 -g ;it is required to calculate the an the observed value of a. -Then, since sin a/sin 9 - 
2
(2) a form more convenient th an (1) for logarithm ic calculation.
To test the accuracy of the method, measurements have been made on biaxial plates of different optical properties, liquids of various re fractive indices being used. The index of refraction of the liquid employed is conveniently determined with the Pulfrich refractom eter ; the refraction is so affected by differences of tem perature and of purity that it is necessary to determine it for the liquid as actually used; the liquid does not need to be specially purified. The measure ments given in the two appended tables were made on plates of topaz, each of them cut perpendicularly to the acute bisectrix. By measurement of the optic axial angles, the apparent emergences into air for sodium light were found to be 53° 24' and 54° 42', respec tively.
These two sets of measurements suffice to show th at the method possesses very considerable accuracy, although the values of < x.-9 measured are not very la rg e ; the numbers also seem to indicate The principle of the m ethod here described may very possibly be advantageously employed in other branches of optical investigation.
